Thymine starvation ofEscherichia coli strain C600 thy (R46) eliminated the R plasmid at a frequency of 17%. This was increased fourfold, to 68%, after the same culture was subjected to an additional three cycles of growth followed by thymineless death.
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Growth of F+ Escherichia coli K-12 strains in the presence of acridine dyes results in a very high proportion of progeny cells losing the F factor (4). However, R plasmids, including Flike R factors, are eliminated at only very low frequencies (5, 13) . Similarly, sodium dodecyl sulfate, which eliminates plasmids derepressed for pilus synthesis (12) , has no effect on wildtype repressed R factors (1, 11) . If any R-factorcuring drug is to be clinically effective it either (i) must cure at high frequency or (ii) should induce high-frequency elimination on repetetive dosing. Since the majority of R plasmids in gram-negative bacteria are transferable by conjugation, there is the possibility that cured cell lines might become reinfected by the transferable plasmid during replication; alternative (ii) would therefore be nonviable.
To test the possibility that elimination frequencies might be increased by repeated cycles of eliminating conditions, we have subjected a culture of E. coli strain C600 thy (R46) (2) to seven cycles of thymineless death. R plasmid R46 confers ampicillin, streptomycin, sulfonamide, and tetracycline resistance; it (8) and some other N-group R factors (2) are eliminated during thymine starvation of thymine-requiring host bacteria. Drugs that induce thymineless conditions in wild-type (thy+) strains, such as trimethoprim (9) and fluorodeoxyuridine (6) , are also effective eliminating agents.
Exponential cultures of E. coli strain C600 thy (R46) were grown to approximately 3 x 108/ ml in Davis and Mingioli minimal medium with thymine (2). They were washed and diluted 1:100 into the medium without thymine as described previously (2) , giving an initial viable count in the thymine starvation medium of 3 x 106/ml. Clones that grew from cells plated after 3 h of thymine starvation were replica plated to check for R-factor retention (8) . After this time, when cell survival was approximately 5% and R-factor elimination was at its peak (7), thyniine was added to the culture and the cells were allowed to grow overnight. The thymineless death cycle was repeated by diluting these stationary-phase cells 1:10 into complete medium and incubating for 2 h to obtain exponential cells at approximately 3 x 108/ml for the next round of thymine starvation.
The frequency of occurrence of R-clones in control, unstarved cultures was 0.1%. This rose to 17% after one round of thymine starvation and increased almost linearly to 68% after the fourth cycle of starvation (Fig. 1) . No further increase in curing was obtained by three more rounds of growth followed by thymineless death (Fig. 1) . After the third cycle of thymine starvation the frequency of R-clones was 55% (Fig.  1.) . Addition of thymine and growth through some fourteen generations to obtain cells for the fourth cycle of thymine starvation gave an R-cured frequency of 57% in this culture (now in log phase). The fourth thymineless cycle increased the elimination frequency to 68% (Fig.  1) , and, after regrowth in thymine for a similar number of generations, the log-phase culture before starvation cycle 5 was found to contain 55% R-clones. However, thymine starvation of this culture increased the frequency of occurrence of R-cured cells by only 2 to 57%, and, after growth in the presence of thymine to prepare the culture for the sixth cycle of starvation, the occurrence of R-colonies had actually increased to 63%. There is, therefore, no clear evidence that the plateau in elimination frequency found after the fourth cycle of thymine starvation is due to outgrowth of the R-strain by the plasmid-containing derivative. Ten separate clones from a culture that had undergone seven cycles of thymine starvation were tested for R-factor elimination. All were found to lose the plasmid at frequencies between 10 and 20% after 3 h of thymine starvation. The absence of increased elimination after the fourth cycle of thymine starvation does not, therefore, appear to be due to selection of R plasmids that are refractory to thymineless elimination. All 10 clones were also still thymine requiring, which suggests that the lack of increase in elimination frequency is not due to reversion to thymine prototrophy.
The results presented in Fig. 1 show that the frequency of R-factor elimination is significantly increased by up to four rounds of thymine starvation of a thymine-requiring culture and suggest that repeated dosing with a suitable R-factor-curing agent might be clinically efficient in making R+ bacteria susceptible to antibiotics. Although the transfer frequency of R46 obtained from short liquid medium matings indicates that it is repressed for transfer-(10), Dennison and Baumberg (3) have shown that N-group plasmids transfer at high frequency on solid media. This suggests that N plasmids are, in fact, conjugally derepressed and that mating pair formation is the limiting step in plasmid transfer. It is, therefore, possible that the elimination frequency of a truly repressed R factor might approach 100% on repeated application of a suitable curing technique.
